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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing. for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1IDFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACOOB), Janis Carson (AB2RA), Joe Eide (KB9IR) 


Editor’s Comments 


About Measurements Corporation 

The message below was sent in recently but I 
didn’t have enough page space in the Mailbag 
this month to include it. 

“Hello Ray, 


I have just a little factoid about test equipment 


manufactured by Measurements Corporation that 
was related to me some years ago by Jerry Minter. Jerry was VP and Chief 
Engineer at Measurements from its beginning in 1939 until he left to form 
Components Corp. in 1953 (which, by the way, is still in business). 

“Serial numbers up until at least 1953 started with the model number; so if 
you have a Model 59 Megacycle Meter, S/N #59, you have the first one off the 
assembly line. Take care, Mike Katzdorn KB3LFX.” 

Maritime Radio Historical Society 

I just received the MRHS #70 email newsletter with fascinating information 
about continuing restoration, repair, and use of the unique KPH radio facility. 
This is a mostly a volunteer organization that certainly deserves our support. 
Donations are welcomed via either the MRHS web site (www.radiomarine.org) 
or by US mail at their address: MRHS, PO Box 392, Point Reyes Station, CA 
94956 and they welcome any donation. Be sure to request getting on the email 
list for the newsletter. 


73, Keep Those Filaments Lit! N@DMS 
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Build Grandpa’s Loose Coupler — Part 1 


By Mike Murphy, WU2D 
38 N. Reading St. 
Manchester, NH 03104 


mjmurphy45@comcast.net 


Nobody likes a “loose coupler,” well, 
unless you are talking about a receiving 
transformer from the early days of 
wireless. So how did these big sliding coil 
rigs gain prominence when crystal sets 
represented the entire scope of wireless 
receiver technology? Why did they 
suddenly disappear a few years later? 

Wireless technology was a trade-off 
game from the start. This included 
understanding acceptable performance, 
what could be afforded in the market, 
and manufacturability, adapting to 
changing regulations, and finally, the 


What is the Loose Coupler’s Secret? 
For the commercial operators, whose 
income was tied to passing traffic on land 
or sea; ina word — selectivity. In an age of 
spark and arc, you needed a way to 
separate the growing number of signals 
intercepted by your longwave aerial. 
Tuning 
important. A simple, single-coil tuner 


selectivity becamegsvery 
and detector connected to a wire might 
allow for some selectivity if the wire 
happened to be an electrical length that 
did not load the tuned circuit too much, 
but that single-coil tuner and detector, 
even with a double slider, really fell apart 
when you needed selectivity against strong 
interferers. 

You notice that I am using the words 
“tuner” and “detector.” These really are 
two different functions. The tuner’s job 


general march towards’ shorter 
wavelengths. 
Early wireless 


engineers developed 
the loose coupler, a 
design that 
fantastic flexibility and 
performance, without 


gave 


requiring a complex 
build and enclosure, 


special | materials, 
shielding, and 
multiple cascaded 


tuned circuits. Such 
were the trademark of 
the finest patented 
longwave commercial 
equipment of the day; 
the Marconisets. I will 
be using a few old time 
radio terms, just for 


context. 
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was to provide a way to select the station 
you wanted to receive while providing 
maximum signal into the detector. The 
detector turned the arc or spark RP, 
sometimes called undamped waves, into 
pulsating DC, to be heard as a raucous 
buzzing in the. phones. Thus was the 
reception of wireless telegraphy at the 
turn of the 20th century. 

It became apparent that some means of 
impedance matching was required both 
on the aerial side, as well as the detector 
side, in order to preserve tuning selectivity 
while still providing some useful 
sensitivity. [he loose coupler, or as it was 
also called, the “Receiving Transformer,” 
was developed to do this job. The loose 
coupler is based on a 1902 German 
discovery by Karl Ferdinand Braun, later 
of Telefunken. 

What is a receiving transformer? We 
know that the function of a transformer 
is to provide a way to convert AC voltages 
up and down with a minimum of loss, 
aicueoy the ‘same principle, step 
impedances up or down. So the receiving 
transformer is an RF version of the same; 
one that has high Q or quality factor, 
when resonated to one frequency. It is 


basically a narrow-band tuned 

transformer, with variable coupling and 

the grandfather of the variable coupled 

IF transformer, later found in the famous 

Hammarlund SuperPro Receivers. 
Tune the Aerial? 

There still is only one way to tune the 
aerial, and it involves wire cutters or 
pushing a telescopic whip up or down 
section by section. Every other method 
simply matches or resonates the wire. 
This is usually performed with the 
addition of impedance elements, either 
lumped or continuous. Not to confuse 
you, today, we call that first method 
pruning and the second method tuning, 
but this is purely by convention. Loose 
coupling provides a means for what we 
would today call antenna tuning, by 
adding or subtracting inductance and 
varying impedances via coupling ratios. 

Where is the Tuning Dial? 

Generally there were no dial or 
wavelength markings because much 
depended on the aerial. The early set 
diagrams and illustrations do not show a 
variable condenser, and if they did it was 
in series with the aerial or earth 
connection. So how did you tune in a 
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Figure 1: A Receiving Transformer 
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station? There was quite a bit of 
capacitance in the huge solenoid windings 


of the longwave loose couplers, and some - 


selectivity was afforded by self-resonance 
alone. In other words, the distributed 
capacitance of the secondary provided 
enough selectivity based on the tap 
position, that no variable condenser was 
required to peak-tune a station. It was 
soon discovered that higher Q and sharper 
tuning could be derived by adding a fixed 
or “standard variable condenser” across 
the primary or secondary coils. The 
separate variable condenser became 
favored quickly, and it was typically 
positioned onboard or off to the side. 
High performance variable condensers 
were sold separately from the receiving 
transformers. 
Detectors 

I will include just a brief mention of 
detectors from this pre-valve era. Several 
competing rectifier systems were in play, 


some mechanical, and some diode 
junctions, made of various crystalline 
substances. At least two diode detector 
circuits were being used — series and 
shunt. 

We are used to seeing the standard 
series-detector arrangement, and this was 
an early and popular method, but not 
always; the shunt detector circuit shown 
in figure 2 was also popular. The early 
diagrams with series detectors do not 
always show a condenser across the 
headphones in the arrangement; but in 
time, a fixed filter condenser was proven 
to deliver a greater peak voltage for the 
phones. 

The First Ham Stations 

Every component required to make a 
complete ham receive system was available 
commercially before 1910; aerial and 
earth, 
transformer, variable condenser, detector, 


aerial loading, receiving 


a detector bias system including a rheostat 


Ae 


AERIAL 


Figure 2: Typical Loose Coupler with a Shunt Detector 
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and dry cells, fixed condenser, and finally, 
the headphones. the loose coupler along 
with the simple spark transmitter was the 
mainstay of generation 1.0 ham wireless, 
shown in figure 3. 

It is all there. On the lower shelf left to 
right we have two variable condensers, 
one sliding plate and possibly one sliding 
tubular type, the detector and presumably 
a fixed condenser, and a small 200 meter 
double-slider loose coupler. Continuing, 
we have a key, what appears to be an 

automobile spark coil, then a wood cased 
transmitting condenser, and on top a 
spark gap and then all the way right, the 
spiral transmitting inductor. Then you 
see the aerial and earthing system going 
out the window. The knife switch on the 
window sill is the lightning protection or 
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Figure 3: Generation 1.0 Ham Wireless 


possibly the T/R switch. The first formal 
legislation requiring a license was in 1912 
and based on the gear present, this picture 
is likely no later than that. Above, on the 
top shelf, are some individual wireless 
and telegraphy items. I also see a single- 
slider receiving coil, or a coil perhaps to 
be used for aerial tuning, and the four 
batteries over the spark transmitter are 
the power supply for the spark coil. This 
is a low power station (Photo by 
Permission of uv201.com). 
Longwave Sets 
Before we get into the higher frequency 
sets, I want to go over the much more 
prevalent longwave loose couplers that 
you may be more familiar with. These 
were the mainstay of ship-to-shore 
wireless telegraphy both for commercial 
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Figure 4: The Tapped (Navy Style) Loose Coupler Setup 


and Navy use. 

Notice that the figure 4 diagram shows 
a longwave set, perhaps covering 200 to 
2500 meters. Some fairly elaborate 
tapped coil sets for switch-tuning one, 
tens, and hundreds of meters were 
developed, foreshadowing digital tuning! 
This switched arrangement was found in 
commercial equipment. However the 
least cost approach called for one or 
more sliders on the coils. Keep in mind 
with the slider approach that the aerial 
and earth connections on sliders need to 
be able to go to the very end of the coil 
and contact a single wire, rather than 
resting between two wires. 

The cost of a complete wireless 
receiving set of this type from purchased 
commercial parts in 1919 dollars: tuning 
coils, detector, variable condenser, fixed 
condenser, 400 ohm rheostat, dry cell 
battery, headphones, aerial and earth 
wires, wood and hardware, would be 
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around $33 or about $500 today. Home 
building some of the parts might cut this 
down, but you get the idea; state of the 
art wireless equipment always has 
commanded a high price. 

Building My First Loose Coupler 

Yes, I built one; and pretty early in my 
wireless experiences, as a sophomore in 
High School in 1973. This happened to 
be a project that our high school shop 
class teacher, Neil Garner promoted, 
among many others. He taught wood, 
metal and electrical shop of course, but 
also drafting, both mechanical and 
schematic; and even some advanced math. 
Yes, we were spoiled to have a shop 
teacher in our Northern NY School 
System, who happened to be an EE and 
who was a wireless history nut. We got 
away with, or rather | should say “he got 
away with” teaching all kinds of “extra,” 
“unfair,” “pet,” and otherwise immensely 
valuable mini-classes. These were allowed 
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by the public school administration, and 
basically ignored though the 1970s. He 
could have his little 15 person classes, 
but these special classes were quickly 
squashed in the late 1980s where no 
child could be unfairly given such material 
at the expense of the other students. So I 
have to assume that I and my classmates, 
who were exposed to such atrocities, 
turned out damaged or spoiled. My XYL 
certainly thinks so! 

Well after I graduated college, and was 
working for Motorola, I asked Mr. 
Garner, “Why didn’t you want to become 
an engineer or a college professor? You 
would have been great!” 

He inferred that he didn’t want the 
erind of industry work, nor the pomposity 
of academia —“I just wanted to teach kids 
in asmall town. What I didn’t expect was 
to have my way for so many great years, 
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Figure 5: My School Shop-Built Loose Coupler 


only to see it all go away and be retiring 
with such a bad taste in my mouth. And 
the final blow was that the kids changed 
too’. 

Well anyway, back to the wireless! Our 
basic High School loose coupler project 
came out of one of those long lost 
electronics hobby magazines of the 1970s. 
It was a full sized copy of a longwave 
loose coupler design. This was a very 
recognizable and generic build, using 
wood, oatmeal box cardboard tubes, 
enamel wire and a few odd pieces of 
brass. Construction was fairly 
straightforward in a well-equipped shop 
with vetted magazine plans and lots of 
oversight. But as a home project, this 
would be a tough one in any era, and 
virtually impossible for a youngster to 
tackle. The commercial sets and kits are 
quite impressive and collectable. But there 
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are also crude homemade examples of 
loose couplers surviving from that era. 


Many are made of roughly fashioned. 


shipping box wood, sawed milling tubes, 
wire unwound from burned out motors, 
and metal scraps from junk piles. So 
pretty is nice, but performance counted 
most, when the wireless bug bit and funds 
were limited! The rougher home-built 
sets can still be had for low money, but 
will, no doubt, become quite collectable 
as well. 

Once the loose coupler project was 
finished, and as a 17 year old, I was 
anxious to get it hooked up! I did not 
have a proper AM-band longwire; alas, 
no 120 foot inverted L in the backyard. 
I did, however, have a modest novice 40 
meter inverted V off my chimney only a 
few feet above my second story bedroom 
shack and a beefy earth wire going down 
to a proper earth rod, directly below my 
window. So in total, that made 45 feet of 
vertical. The inverted vee was really just 
a top hat with the feedline shorted. So 


not ideal, but it turned out to be a pretty 
good AM-band aerial. Wow did that 


outperformed all of the “proper crystal 
sets” from Alfred Morgan’s First Book of 
Wireless and Electronics that I had 
previously built a couple of years before. 
This truly was a new class of crystal set 
for me, but I noticed that there was 
something wrong. I was only using about 
a tenth of the primary turns with the 
slider and the first section on the 
secondary tap. I went in and discussed 
this with Mr. Garner. He said, “well you 
have to understand that most, if not all 
commercial wireless communications was 
happening below 500 kHz, and these 
devices were optimized for the longwaves. 
The AM band is at the extreme end of 
their range.” So my message to the 
prospective builder is that the original 
transformers, as designed and produced, 
are really nice looking and certainly 
authentic — but they are not optimized 
for the AM broadcast band or for 
shortwave use. ) 
A Scaled Version 

This gave me the idea of designing a 
version of the loose coupler better suited 
to BCB and short wavelength work, and 
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Figure 6: A Simple Loose Coupler 
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components. This is what part 2 will be 
about. By 1920, the copies of the original 
commercial units at full size, and with 
high quality parts and construction, were 
replaced by smaller cheaper versions that 
were optimized for the “broadcast 
listener” at 150 to 500 meters. Many of 
these also survived, but they are not as 
collectable as the classic longwave models. 
By the 1920s the age of the crystal set was 
just about over, in fact, by the mid ‘20s, 
and with unprecedented prosperity, folks 
were even turning their noses up at regens 
and were going for elegant 3 dialer TRFs 
and superheterodynes. 
Practical Construction Notes 

One of the problems with building 
loose couplers was suspending the coils 
so they would slide in and out, which 
required the front support to have a rather 
latzen hole: bored: through un ylihe 
secondary end caps, both round pucks, 
also had to be machined out of wood, 
and then there was the accurate drilling 
and making a tap switch. Here is a 
shortcut build that gives some of the 
features of the loose coupler, but dispenses 
with the woodworking complexity. This 
is right out of Morgan’s The Boy 
Electrician 1913. 

Building the standard longwave model 
still is a difficult operation for a shop 
without proper hole saws, a drill press or 
a lathe. The sliding rails are almost always 
based on brazing rods that can be threaded 
with adie. The sliding secondary features 
a homemade tap switch made of brass 
~ machine screws that are filed flat to form 
the contacts. The rotor contactor is spring 
brass that is cut and formed to make 
contact without hanging up, and 
sometimes this is quite elaborate. To be 
done well, the bandswitch requires a good 
contact bushing and spring tension on 


the rotor shaft. Swaged in copper or brass 
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Figure 7: Construction details of the 
end cap and knob on the loose coupler, 
see text. 
tubing is used as the rail sliding contacts 
on the secondary. Battery thumbnuts, or 
better yet, proper plated-brass key 
terminals are used for the wire 
connections to the aerial, earth, condenser 
and detector components. The slider is 
made of mated brass square-stock tubing. 
So construction to commercial standards 
still requires quite a bit of specialty 
wireless or custom metal shop items. The 
good news is that 45 years later, my 
original loose coupler works as good as it 
did when constructed, and nothing has 
broken. There are lots of tricks, like 
pounding wood into the end of the brass 
stock so you can drill through it without 
crimping the brass, and the fun of forming 
the slider contactor and knob. 
End Effects 

One issue, especially with longwave 
loose couplers, not discussed as yet, is 
Dead End Effects. Obviously we are not 
using the entire coil on either the primary 
or secondary side. So there are a lot of 
unused turns, and an open end. This 
adds unwanted capacitance and spoils Q 
somewhat, but it also can produce 
troublesome “suck outs” at certain 
frequencies. The flexibility and coupling 
adjustment of the sets, usually more than 


make up for these. Do experiment with 
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Figure 8: Two Dead-End Switch Examples 


shorting out and even isolating the unused 
turn sections. Sets of the day used very 
elaborate switch designs to break up the 
coils into disconnected sections in order 
to eliminate this effect. Also, because of 
practical reasons with wire size, wiring to 
the switch, and having so much wire 
jammed inside the coil, do not expect 
this set to outperform a proper BCB or 
shortwave tuner with thick spaced wire 
or a high Q inductor system. 
CW Reception 

One of the reasons that the crystal set 
fell out of favor in the commercial and 
amateur markets was that pure DC signals 
were becoming the norm. “Grandpa 
Spark” was dead. Damped waves were 
dead. It was all about CW, but crystal 
sets do not do well with CW, at least not 
without a crude sounder or interrupter 
adjunct attached. So regens and TRFs, 
and Superheterodynes with BFOs, 
became prevalent. As a fun experiment, 
we can certainly can add a BFO to the 
loose coupler and receive CW and SSB 
on the short waves. With that big set, I 
did the BFO experiment early, maybe in 


my high school senior year, with a 
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homebrew 6J5 VFO. I was impressed by 
the 80 meter performance. I also handle 
this BFO hookup as well as covering 
plans for a smaller version that you can 
build in a couple of weekends in part 2. 
Construction Details 

First let’s consider the originals. Details 
on the full sized sets of the 1905 - 1925 
era are well represented on the internet 
in pictures, and are covered in a number 
of wireless hobby magazines, which came 
out in the ‘20s and were popular into the 
‘30s. The standard base size of these sets, 
were 17 inches long by 6 inches wide. 
Fairly exotic hardwoods were preferred 
for the sets, and teak and mahogany and 
occasionally golden quarter-cut oak were 
used. A router makes a nice edge detail. 
The home built sets however, were made 
of whatever was at hand. Typically the 
primary was wound on a 4 inch diameter 
Quaker Oats box, with enameled wire 
for a slider or two, and the secondary on 
a 3 inch form, which was usually tapped. 
Silk covered copper wire was the norm 
for the secondary wind. Non shrinking 
coil forms made of Ebonite, resin or waxed 


cardboard were commercially produced. 
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Figure 9: Woodworking for the Full Sized Set 


Hardware, contacts and binding posts 
were nickel plated brass, and knobs and 
controls were hardwood or a phenolic 
resin like Bakelite. By the way; .22 short 
brass make excellent band switch contacts 
according to one published hint. 
Typically these sets handled wavelengths 
from 200 to 2500 meters and the larger 
VLF tuners were 30-plus inches long and 
covered 2000 to 18000 meters! The cost 
of such units varied from 30 dollars, and 
fell to as low as $9 by the early ‘20s. A 
typical Acme or Sears and Roebuck’s 
tuner might set you back $12, which in 
2021 dollars is about the same as a large 
flat screen TV. 

Winding those pretty solenoid coils is 
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hard enough, but working inside the 
secondary tube with taps is a mental 
game as much as it is a dexterity test. You 
have to follow a pattern and develop a 
system, or it will beat you. 
Parts List for a Full Sized Unit 

Of course, you will need to be able to 
cut out a hole for the 3-inch secondary in 
one of the risers as well as cut out the two 
end cap pucks. Whatever wood you use, 
everything will look a bit more period- 
correct with some dark walnut stain and 
a varnish or polyurethane finish. Another 
trick is to coat both the inside and outside 
of the cardboard tubes with poly and let 
it harden up. This will make drilling and 


winding a cinch. 
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Figure 10: Loose Coupler Secondary Coil 


Winding a cinch. Funny huh? OK, 
winding the tapped secondary is not so 
funny, but it can be done witha technique 
that starts with cutting the wire to the 
correct length; because unfortunately you 
really need both ends loose. So we are not 
winding off the reel, unless you are far 
cleverer than I. First let’s calculate the 
amount of wire required. 

Por our 3" diameter and 270 turns of 
#24 on the secondary wind, R = 1.5". So 


[3.14.x% (1.5)? x 270] /12" = wieOere. tof 
wire. Estimated inductance is 2.5 mH. 
With a 50 to 1000 pF variable condenser, 
which was typical; and considering circuit 
strays, this would produce a low end of 
around 100 kc. or 3000 meters. And I 
know that it can just hit 80 meters on the 
top end with the first tap positions. As 
you turn the switch clockwise, you use 
less of the coil and the highest frequency 
portion is closest to the switch. This 


Primary Coil Form: 
Primary Wire: 
Secondary Coil Form: 
Secondary Wire: 


Brass Rod: 

Square Tubing: 

Switch, etc.: 

Brass Stock: Spring Stock for SW and Slider 
Knurl Nuts: #8-32 Brass Knurl Nuts (10) 
Solder Lugs: #8 Tinned, Internal Locking (10) 
Standoffs: 

Screws: #4 Brass Wood Screws 2” (4) 
Screws: #6 Brass Wood Screws x 2" (10) 
Washers: #8 Brass (10) 

Washers: #8 Brass (6) 

Nuts: #8-32 Brass (12) 

Knob: Y%” W/ood or Plastic Switch Knob 
Feet: Rubber with Wood Screws (4) 
Wood: Oak, Poplar or Pine 

Stain: Dark Walnut 


4" (101 mm) Mailing Tube cut to 7" (178 mm) 

#22 Enameled Wire, 300 Turns, 350 ft. 

3" (77 mm) Mailing Tube cut to 6 %” (165 mm) 

#24 Enameled Wire, 270 Turns, 200 ft. 

17.5",(445 mm) 1/8" (3.1 mm) Diameter (2) 

Square Slider Tubes 8" of 3/16" & 1" of 7/32" (Nested) 
#8-32 Brass 1" Machine Screws (12) 


#10 Round Brass Through %4 or %” (6) 


; io# 
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Figure 11: Parts List 
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Figure 12: Longwave Loose Coupler 


seems correct to me. 

Taps? Yes, play Taps because winding 
this could be deadly! If you design an 8 
position switch, just tap after 40 turns for 
the lowest band and then tap every 40 or 
so until you get towards the front. 

The winding technique involves 
drilling two very small holes at each tap 
position down the form. Drilling allows 
the wire to come back up through cleaner 
than punching. Anchor the start end of 
_the wind opposite the switch side with 8 
or so inches of connection wire available 
for the switch. Wind on 40 turns and 
push the wire down into the first tap hole 
and pull it out the front. Form a loop 1 
inch beyond the front and push the tag 
end (all million feet of it) back through 
and up the second hole. Hold it. Now 
loop your finger through the folded wire 
you have at the front, and begin twisting. 
Don’t worry about tightness yet. Now 
start the second wind section. Repeat this 
process till you fill the coil and have left 
another tag end at the front. Now is 
when you push the taps up scrape and tin 
the tap point to short the twist, and pull 
it back through. Inspect the coil and 


carefully twist each tap until all is tight. 
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Polyurethane will go a long way to 
hide any ugliness. For attaching to the 
switch, I like to twist tight, scrape, tin 
and cut, so you have a nice end to solder 
to the switch lugs. With two holes, the 
twists stay put. By shorting at the tap, we 
eliminate the argument about twisted 
tap points spoiling Q. A hot iron helps 
here. Try to come off the tap points down 
into the coil form at a right angle for at 
least a half inch before bending toward 
the ‘Switch, This 
capacitance. There were many tapping 
techniques. Another was to make a little 
tinned loop outside and shove it down 


cuts ‘dowfe-on 


into the form and solder a tinned wire for 
the switch to the loop inside the coil 
form. I have no idea how this was 
accomplished. A third method pushed 
the tinned wire up from the inside and 
you looped the enameled wire around it 
outside and soldered. There are better 
ways, so do some research and find a 
better tap method. 

With the even larger 4 inch primary 
form with 300 turns and our formula; 
that is about 315 ft. of wire! Inductance 
for this beast is around 4.6 mH. 


Remember to add enough extra wire for 
March 2021 13 


Murphy. For the larger primary coil, I 
suggested #22 wire, which is thick on 


purpose to make the slider work better.- 


The technique of sanding the coil so the 
slider makes contact works best after the 
coil is coated with 2 or three coats of 
polyurethane to level things out between 
turns. To make a perfect contact surface, 
use tape as.a guard on each side forming 
a slot to restrict where the sandpaper can 
contact the coil. Ideally the contact only 
touches one turn at a time. I stole a fine 
gold plated contact from an old switch 
and sweat soldered it to spring brass and 
the square outer tube. Make sure that the 
slider can reach the ends of the coil. A 
little longer coil form helps here, 
depending on your wire and wind. 

I have not given exact details on 
everything, like the tap switch design, or 
making the slider, and exact dimensions 
on everything, but this is where the project 
becomes uniquely your build. 

Where do you connect the detector? 
Right across the secondary; and don’t be 
afraid to swap terminals, play with 
jumpers and short unused turns. It all 
depends on your winding and the 
particular part of the coil you are using, 
as to what particular hookup and coupling 
works best. This set has enough primary 
inductance, that it can easily tune a 50 
foot longwire from 400 kc. to 4000 kc. 
Try a series variable cap to earth on the 
primary. Try the tuning variable on just 
the primary side. Try a second variable 
across the primary for double tuning. All 
of these are hookups that have been used. 

The End of an Era 

Upon WW1?’s end and the 1918 
pandemic, the world embraced wireless 
technology and other extravagances, like 
the automobile. The Electric Age was 
already in full swing, and the Wireless Age 


was dawning. This sudden desire for new 
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technology occurred at a time when 
disposable income was finally a reality 
for many, especially with the advent of 
steady factory and mill work. Whole new 
industries and educational opportunities 
drove both competition and wireless 
advances at a rate that is impressive, even 
today. Designs became obsolete in as 
little as a year. For example, the more> 
compact variocoupler replaced the large 
loose coupler by 1920, and tubes were 
suddenly disrupting the entire crystal set 
era. By the depression years, so many 
Electric Radios were in the market, that 
the loose coupler and the crystal sets were 
sent up to camp or the attic. Building © 
crystal sets transitioned from commercial 
mainstay to a hobby magazine beginner's 
project or evena kids or Boy Scout wireless 
project; reserved for wireless education 
and maybe for listening to AM broadcasts 
for free! 

Endnotes: 

1. Mike Schultz Virtual Museum, The 
Reverse Time Page, UV201.com 

2. Brian Perrett, MWOGKX, http:// 
highfields-arc.co.uk/biogs/kfbraun.htm. 

3. Alfred P. Morgen, The Boy 
Electrician, Norwood Press, Boston, 
LOL 

4. Elmer E. Bucher, The Wireless 
Experimenters Manual, Wireless Press, 
PneOIN YG 19205 

5. How to Make a Loose coupler, 
Popular Wireless Weekly, Nov., 4, 1922 

6. Harry L. Brown, Wireless 
Engineering Principles, H. Lauer, 
McGraw Hill, 1928. 

7. Frank D, Pearne, How to Make a 
Receiving Transformer, Wireless Age, 
Junep O22 

8. An Efficient 500 Meter Loose 
Coupler, Wireless Digest, Jalye1922: 
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The N7RCA Annual Swap Meet is Back! + 


Brad Hollander (N7RCA) is having 
his annual swap meet in Minden, Nevada 
once again, the first Saturday in June. 
More information is on Brad’s web site, 
https://n7rca.com. This will be the first 
swap meet out here in the West in almost 
a year due to Covid-19. Not a lot of 
people know what's going on, so please 
help spread the word! 

This is not a commercial swap meet 
it's free to everybody! 

See https://n7rca.com/ 

Where: (N7RCA) in Minden, NV. 

(20 miles from s Lake Tahoe) 15 miles 
south of Carson City NV. 

When: June 5, 2021 7:00 am 

What to Bring: yourself, truckloads of 


equipment if you have it, wife, friends, 


GLC: 


¢ Drinks foods etc., none provided 

e Chairs and tables for swap 
Agenda: Swap - Buy - Sell - Trade. You 
can drop off large loads the night before. 
Weather Outlook: Temps in the day 
time can range from mid 60's to mid 80s 
Nights in the 60s to low 40s. Bring a hat 
and sunscreen, the elevation is 5000 feet 
of clear blue open skies.. 

This is a no charge event for hobbits 
and all radio, Hi-FI and electronic 
enthusiasts! 

e For Collectors, Broadcasters etc. 

e RVsare welcome on the ranch, before 
and after the swap meet, lots of parking. 

e Map and contact information at 


www.N7RCA.com 
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Hammarlund HQ-100 Secrets Revealed, Part 2 


By Janis Carson, AB2RA 
61 Rothermich Rd. 
Ithaca, NY 14850 
AB2RA@htva.net 


Improving BFO Injection 

A lot of the receivers in this period had 
wimpy BFO injection. This made CW 
reception less than optimum and SSB 
reception was nearly impossible. I 
changed the circuit, as shown in figure 
11, to increase injection. It takes the 
BFO drive from the low-impedance, 
higher-level plate rather than using stray 
coupling inside the 6OBV8. It uses a real 
capacitor to couple the signal, rather 
than stray coupling inside the tube. 
Connecting to the plate rather than the 
grid and tuned circuit eliminates the 
chirpy sounding detuning or blocking 
with strong signals. 


This made CW a pleasure, using the 


sensitivity control for the volume, and 
leaving the volume control set to about 
2/3 up. Of course, there is no AVC or S 
meter during CW or SSB, and you have 
to ride the sensitivity knob to adjust 
volume. That’s the way it was done back 
then. After all, the meter is labeled “carrier | 
level.” This method seems like a good 
idea to improve a Lafayette HE-10 Iam 
working on. 

There are other schemes to add a 
product detector, but those are major 
modifications and may still suffer from 
stray coupling of the BFO into the AVC. 
S Meter Protection and Improvement 

While I was at it, I added two 1N4001 
diodes back-to-back, all in parallel across 
the S meter. This prevents off-scale 
readings from damaging the meter. DO 
NOT UNSCREW THE NUTS ON THE 
METER Unsolder the wires if you need 
to remove the front panel. This caution is 


in the HQ-170 and 


HQ-100A 
AB2RA 
BFO 
INJECTION 
MOD 


180 manual. The 
meter will be 
damaged by 
loosening the nuts. 
The? Sei@etgon 
meter’s electrical zero 
adjustment resistor is 
not centered. I 
installed one resistor 
to center it; the gain 
of V5 is increased 
slightly, but the value 
of cathode resistor is 


10K 
1/2 W 


in range of those 
suggested in the RCA 
tube manual. 

a The Smetetan ‘a 
stock HQ-100A 


Figure 11: BFO Modification Schematic 
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SENS, 


Audio Inverse 
Feedback Circuit 

There is a circuit 
on the web for 
improvement of the 
audio? to reduce 
distortion and widen 
Eespoutser iti tecds 
signal back from the 
plate of the 6AQ5 to 
Elem ave, fOr Uatlre 
previous audio stage. 

I came up with a 
different method that 
includes the output 
transformer in the 
feedback loop, and 
goes back to the 
cathode of the 12AX7 
first audio. This is a 
proven circuit used in 


Figure 12: S-Meter Changes 


never goes above S9. I changed another 
resistor to make it read full scale on 
strong signals. The S9 = 50pV “standard” 
has flaws. It does not specify what antenna 
is used. I disregard the “standard” and 
use what makes sense to me for “relative” 
signal strength. WWCR and WBCQ and 
some of the big gun ham AM stations in 
the northeast now deflect upward where 
they belong. Weak signals register enough 
to aid in tuning. See figure 12. 
Detector Quirks Revealed 

The 6BV8 filament has a dropping 
resistor to reduce its voltage. This is 
similar to the 8BN8 used in the Drake 
2B. It reduces hum and improves diode 
action in the detector. However, the BFO 
can drop out of oscillation at low line 
voltage, or if the tube gets weak. I did not 
change this, but if you have problems 
with BFO dropout, try reducing the value 
of the filament resistor R39. 
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hi-fi amplifiers. The 
circuit compensates for transformer 
response and improves speaker damping 
factor. To get the correct phase for inverse 
feedback, you have to flip either the 
primary or the secondary of the audio 
output transformer. If it oscillates, you 
have the wrong phase. Broadcast stations 
and AM ham stations now sound better. 
While I was in this area, I moved the 
audio output transformer to the vertical 
wall of the side of the chassis. This cleared 
out the area needed for the crystal 
calibrator. Response is flat, 50 cycles to 
12 kc at -3 dB down or 100 cycles to 6 ke 
at -1 dB down. If your audio output 
transformer is bad, possible replacement 
transformers are Hammond P-T31 
($16.00) or 125BSE ($37.00). 

NOTE: You also have to replace the 
audio couplate with a 0.1 pF capacitor 
and two 470k resistors (for B+ and grid 
return) between the 6AQ5 grid and the 
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in REVERSE TRANSFORMER 
CONNECTIONS 


SPEAKER 

R29 
NOTES: RESPONSE: 
REMOVE C42 50 HZ - 12 KHZ @ -3 DB 
REMOVE 21 100 HZ - 6 KHZ @ -1 DB AB2RA 
REMOVE R30 HQ-100A 
SHORT R28 AUDIO 
ADD NEW PARTS MOD 


PHONES 


Figure 13: Audio Modification Upgrade 


12AX7 plate. See figure 13. A 100-ohm, 
2-watt resistor is placed across the 
secondary to protect the transformer in 
case no speaker or headphones are 
attached. Do not mess with the other 
couplate for the detector or you will 
screw up the AVC. 
Crystal Calibrator 

You could duplicate the Hammarlund 
XC-100 circuit. I had a Heathkit HRA- 
10-1, .cuystal vealibratortl egots ata 
swapmeet. I installed it in the space gained 
by moving the audio output transformer. 
You can duplicate the circuit and build it 
on a flat aluminum piece with some 
standoffs. I obtained the plate power 
from the mode switch and routed it 
through a miniature toggle switch. | 
mounted that switch in the hole for the 
clock switch, since I did not have a clock 
in my HQ-100A. See figure 14. 

NOTE: I had to move the audio output 


j dio # 
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transformer to the vertical side wall of 
the chassis near the 6AQ5 to clear a spot 
for the crystal calibrator. The calibrator 
power is derived from the regulated B+ at 
the main function switch. 

I drilled 4 holes to mount the crystal 
calibrator, rather than punching another 
socket hole in the chassis. This is a more 
reversible a mod, as well as less risk of 
damage than using a socket punch. 

Power Transformer Rust Treatment 

I cleaned the surface rust off with a 
small piece of green Skotchbrite scouring 
pad. I dampened a paper towel with 
Rustoleum Rust Reformer. This produces 
a flat-black, rust-neutralized surface. It 
can be painted over with something else, 
but it looks good enough as-is and it 
prevented further rust. It is available at 
Lowe’s or hardware stores. 

Receiver Muting 
There is no provision for muting in the 
March 2021 


Figure 14: The Heathkit HRA-10-1 crystal calibrator has been mounted inside the 
HQ-100 at the lower left side of the chassis. 


HQ-100A other than turning the rotary 
function switch, causing wear. I suffered 
as a ‘Johnny Novice” with a 3-switch T/ 
R system (TX, RX, and antenna on 
separate switches). The factory method 
used in the HQ-110A puts B+ on the 
muting terminals. 

I found a better way. Lift the ground 
end of the sensitivity control off ground 
and bring it to an RCA phono plug on 


the rear of the chassis. This goes to a 


normally closed accessory relay contact 
on a Dow Key relay. If you are using the 
receiver stand-alone, put a shorted RCA 
plug in the socket. The receiver mutes 
either from the new RCA socket or the 
front panel’s rotary mode switch. You 
can also use the old antenna screw 
terminals that are no longer used for the 
mute terminals, due to replacement with 
a SO-239. This is a low voltage, low 
current method. If any of the external 
Electric Radio #381 


wiring is shorted to ground, no damage 
occurs. See figure 15. 

There is a “bonus” CW monitor hidden 
in this approach. Place a variable resistor 
across the mute jack on the bottom of the 
sensitivity control. When the T/R switch 
contacts open, that external resistor 
determines the receive level of the actual 
CW keyed waveform for quality and side 
tone keying. No readjustment of the main 
sensitivity control is needed, since the 
radio goes back to normal operation in 
receive mode, when the T/R relay shorts 
out the “monitor level” resistor. I plan to 
try this method on my HQ-129X and 
other receivers. 

Solid State 5Y3 

I built up a rectifier of four 1N4007 
diodes (2 per leg) and a 270-ohm, 5-watt 
resistor on an old plastic octal plug from 
a failed 5Y3. The resistor is needed to 


simulate the series resistance inherent in 
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SENS, 


Figure 15: S-Meter and Mute Circuit Changes 


270 
L6é 
oe SW PIN PIN 
2 4 
| 


Each diode is two 
series connected 
V10 1N4007 for PIV 


JY3 


AB2RA 2-4... 4 
HQ-100A | | ase 
RECTIFIER a a al 


Figure 16: Solid State Power Supply Schematic 
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the tube design. It is called “forward 
voltage drop” in the tube manuals. When 
you do this, be aware that this radio is 
rated for 115 VAC, no more. Do NOT 
do this mod without the thermistor for a 
soft start on the B+. Do NOT run the 
HQ-100A on regular 125 VAC modern 
lines with this mod or VR tube current 
may exceed spec in standby. The filament 
voltages will also be high, shortening 
tube ite. Use a Variac’ or bucking 
transformer to get 115 VAC for powering 
the HQ-100A. See figure 16. 
Power Supply VR Tube Information 

I have seen VR tubes go bright as a 
failure mode. I don’t know why. In some, 
the striking voltage increases because VR 
tubes have a small amount of nuclear 
radiation to help ionize the gas. After a 
period of shelf time, the decay of the 
material lowers its radiation output. 
Raising the series resistor value to limit 
thee VRS current is good: It's: easy to 
measure the current with a voltmeter 
across the dropping resistor. Be sure to 
check the current in all modes, especially 
“Mute,” because the RX drain is less and 
the VR tube current rises. Many people 
make the mistake of using solid state 
rectifiers without running the equipment 
ona bucking transformer or Variac. Even 
with a vacuum tube rectifier, the voltages 
run high. The filament voltage will also 
be high, shortening tube life. I have found 
a thermistor inrush limiter helps with the 
initial surge as well as a slight reduction 
in line voltage. WAI1HLR recommends 
~ using the unused 5V rectifier winding in 
series with the AC line to buck the AC by 
5 volts. 
- Wrap Up: Extrapolating to the HQ- 

110A 

Some of this article might be applicable 
to the HQ-110 models. The HQ-110A 
is a ham-band-only brother to the HQ- 
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100A. I would expect that it is more 
sensitive, but about the same selectivity. 
It is double conversion, has a crystal 
calibrator and better BFO injection (but 
no AVC on CW/SSB). It covers 160 — 6 
meter legacy ham bands (no WARC 
bands). You might be able to improve the 
6 meter performance with a TV booster 
amplifier. I was put off by the unobtainum 
tubes. The GAZ8 might be replaced by a 
6EA8 if the socket was rewired. The 
triple diode 6BJ7 might be adapted to a 
6AL5, and the noise limiter either 
abandoned or replaced with solid state 
diodes. The HQ-100A has enough image 
response on 20 meters that WWV 15 
MHz also appears weakly at 14.09 MHz. 
The HQ-110A would not have that 
problem due to the 3 MHz first IF. Be 
aware that the second conversion 
oscillator crystal is different between the 
HQ-110 and the HQ-110A. 

The HQ-100A is a nice addition to my 
lower powered operating position that 
employs a Johnson Adventurer, a DX- 
20, a DX-40, or home-brewed rigs at 
various times. It is a decent entry level 
AM and CW receiver, considering it is 
the rock bottom Hammarlund model. 
National and Hallicrafters philosophy 
indulged in transformerless sets with no 
RF and only one IF stage, which were to 
be considered only if you could not afford 
something better. 

Endnotes: 


bie https://www.youtube.com/ 
watch?v=8mS6o0oEMdY7k 
2. _http://m.amwindow.org/tech/htm/ 


hqaudiomods.htm 
3. http://bama.edebris.com/download/ 


hammarlu/xc100/xc100.djvu 
4, https://www.vintage-radio.info/ 
download.php?id=140 
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Restoring the Heathkit SA-2060 Antenna Tuner’s 
Roller Inductor: Silver Plate Repair 
And Re-Greasing 


By Hugh Bahar, WA2LXB 
4 Sunset Drive 

Lansing, NY 14882 
Hrb2@cornell.edu 


The purpose of this project was to 
repair the roller inductor on a Heathkit 
SA-2060 tuner that was damaged in 
shipment due to unsatisfactory packing 
and that had worn silver plating on the 
silver-plated copper inductor coil, silver 
plating wear on the conductor rod and 
conductor roller wheel, dried conductive 
grease in the axle bearings, and lack of 
any grease on the conductor rod. The 
repair and maintenance techniques 
described below can be applied to roller 
inductors found in many transmitters 
and tuners. 

The 2060 has great ratings on eHam' 
and I consistently put 1000 watts of SSB 
and 400 watts of fully modulated AM 
through the tuner with zero issues. It 
tunes my 160M-6M OCE very well up to 
30 MHz. 

If you ever choose to purchase either 
the SA-2040, SA-2060 or SA-2060A, an 
excellent internet article by Janis Carson, 
AB2RA? for performing a once-through 
on these vintage roller inductor tuners 
can be found in the Internet link below. 

An electronic copy of the build and 


1. https://www.eham.net/reviews/ 
view-product?id=758 

2. http://wireless-girl.com/Projects/ 
Transmatches/HeathkitSA2060A/ 
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operation manual for the SA-2060 is 
very difficult to find. I purchased a 
complete manual on eBay. 

When the SA-2060 arrived, it had 
clearly been dropped and the roller 
inductor fiberglass form with its inductor 
winding became separated from both 
axles and Bakelite insulating end washers 
and one Bakelite washer was destroyed. 
This can be seen in figure 1 and figure 2. 

A slightly thicker but otherwise 
dimensionally exact fiberglass washer 
replacement for the end caps was found 
at Www.seastrom-mfg.com, part number 
A372-155, as seen in figure 3. I used one 
for the broken Bakelite washer and opted 
to re-use the one undamaged Bakelite 
end cap. In retrospect, the much less 


= —— 


SSSce SS 


Figure 1: The Broken Washer 
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Figure 2: Impact Damage 


brittle and more robust Seastrom washer 
should have been used for both ends, 
although the Bakelite is performing as 
designed. 

used Loctite 5-minute epoxy to fasten 
the end caps and axles. It is important to 


get the axles aligned evenly along the 


Figure 3: New Seastrom Washer 
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longitudinal axis, so I used a carpenter's 
T-square with bubble level. The roller 
conductor rod can flex to take up some 
misalignment, but it is best to minimize 
roller deflection as it can cause uneven 
contact pressure and high rotational 
friction resistance during inductor 
rotation. 

Once the axles were back on the 
inductor the silver plating had to be 
reapplied in the wear areas. 
Approximately 1/3 of the inductor (the 
75M area) was bare copper, allowing the 
copper inductor wire to oxidize, and it 
was also lightly pitted. Silver loss and 
pitting may have been caused by the 
previous owner tuning the inductor under 
high power, which is a violation of the 
user's manual and is bad practice. I use 
an MFJ-212 Matchmaker to tune, which 
allows perfect tuning without 
transmitting. 

While the inductor could have merely 
been reversed 180 degrees to provide a 
fresh silver surface, it was important to 
me to have full use of the entire inductor 
length and to provide a complete 
restoration. 

A word about silver plating of the 
copper wire is in order. Copper oxidation 
(brown) or chloride corrosion (green) 
does not quickly develop on clean RF 
device connections when located in a 
ham shack. Nevertheless, mechanical 
copper connections should be made shiny 
before torqueing them together or 
crimping/clamping/soldering. 

In a rotary inductor the silver plate 
over the copper is the softer of the two 


5, Https://www.electronics- 
notes.com/articles/basic_concepts/q- 
quality-factor/inductor-q-factor.php 
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metals and thus more wear-prone than 


copper, however, the silver protects the 


copper from forming semi-conductive 


surface oxidation (over time) that can 
lead to arcing and pitting of the inductor 
as well as changes in inductor Q.° 

The conductor roller wheel will micro- 
wear the silver upon each pass, exposing 
fréshysilver’ anethexcontact, poxnts. 
Eventually you will want to re-plate the 
inductor as the copper begins to show 
through the worn silver and begins to 
oxidize, otherwise you may experience an 
electrically “jumpy” and unpredictable 
inductor. | 

Skin-effect resistance is important with 
inductors due to AC wanting to flow 
along the skin of the conductor as the 
immediately previous Internet link 
discusses?. 

Tarnished silver (silver sulfide) will 
still conduct with adequate clamping 


Figure 4: The Caswell Plug N’ Plate 
Electroplating Kit 


pressure or “smearing” at the roller-to- 
inductor connection, resulting in wiping 
of the silver and a “fresh” contact surface. 

Contrary to what I have been told in 


Figure 5: After toothbrush scrubbing the roller inductor in Soft Scrub to remove 
copper corrosion and then using Dawn dishwashing liquid on a sponge to remove 
grease, I rinsed the inductor in distilled water and baked at 150 degrees F for 1.5 
hours. You can see the area of the worn-off silver plating with copper showing on 


the left side of the coil in figures 5 and 7. 
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Figure 6: The Inductor is about half- 
way plated in this picture. 

the past, the Internet link* states that 
silver tarnish is a semi-conductor, not a 
better conductor than shiny silver metal. 
This would make sense as the ease of 
electron movement is dependent upon 
the outer valence shell and if that shell, at 
least at the skin surface where AC likes to 
flow, has grabbed some sulfur the electron 
flow will be impeded to some degree. I 
welcome contrary opinions to the above 
if backed by published research. 

For tuner internal connections inside 
tank circuits other than the inductor- 
coil-to-wheel connection, solid copper 
strap “should be” fine but if you look 
inside the 2060 tuner near the balun in 
figure 8 you will notice that the RF 
connection from the antenna matching 
variable capacitor to the antenna feed 
through insulator is silver-plated, solid- 
copper strap. As explained below it is not 
hard to perform “DIY” silver plate at 
home®, so for tank circuits and tuner 
internals it probably is silver solution on 
the fiberglass core. 

Ialso plated the conductor rod as shown 
in figure 8, which had nearly half the 


silver plate worn off and brass exposed. I 


4. http://eng.eewiki.net/app/db_page/ 
get_file.php?docid=25585 

5. https://caswellplating.com/plug-n- 
plater-silver-plating-kit.html 
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Figure 7: The inductor has been 
completely plated and polished using a 
Dremel tool with a cotton-felt wheel. 
Caswell also produces a silver polishing 


product that I did not purchase. 


also silver plated the entire roller 
conductor wheel, which had exposed 
brass inside the rod contact area in the 
area of the wheel hub (roller inner 
circumference). 

Palstar makes a conductive grease that 
they use for their roller inductor bearings 
and the roller conductor rod®. I used this 
grease and Palstar recommends that you 
relubricate every 2 years by blowing the 
bearings clear of old grease with DeoxIT, 
cleaning the inductor coil with 70% 
isopropyl alcohol and cleaning the wheel 


6. http://www.palstar.com/en/grease/ 


March 2021 25 


= 
SS 
Ss 


Figure 8: Fe 


om this point forward, I handled the inductor 


and all parts to be plated with gloves keep oils and 


contamination off the clean metal surfaces. 


and roller shaft with DeoxIT. Absolutely 
no grease or oil ever should be put on the 
inductor wire or the roller wheel-to-wire 
contact slot on the wheel. 

Lubricate the conductor rod with small 
dots of the grease and run the roller up 
and down the inductor several times until 
the grease is distributed on the rod. Use 
a toothpick to pack the bearings. The 
same cleaning technique and conductive 
grease can be used for the air-variable 
capacitor bearings. 

In the AB2RA Wirelessgirl link above’, 
several key points are relevant to the SA- 
2060: 

1. Refrain from using the fragile SA- 
2060 antenna rotary switch. Use an 
Alpha-Delta switch to send RF to the 
tuner and to direct RF from the tuner to 
various loads. 

2. Review the roller inductor Belleville 
washer instructions at the bottom of the 
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Wirelessgirl linked page to obtain correct 
Belleville washer compression and correct 
inductor contact tension. 

3. Know the turns count where your 
inductor starts and ends so you don't 
overshoot and potentially damage the 
roller or other inductor elements. 

This project was successful and 
demonstrates methods and provides links 
to materials to refurbish similarly worn 
and broken roller inductors to a nearly 


new condition. I hope that this article in 


Electric Radio proves useful to those of 
you who wish to refurbish vintage 
transmitters and roller inductor tuners. 

I would like to thank Janis Carson 
(AB2RA) for her review comments on 
the draft article and for providing 
excellent reference resources and technical 
guidance at the Wireless-girl.com web 
site. 


ER 
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ER MAILBAG 


Hi Ray - Anyone who enjoyed reading 
the subject article should try to obtain 
the following books. I bought my copies 
from used book sellers (through 
Abebooks.com), some were ex-library 
copies but all in very good condition: 

1. History of Communications- 
Electronics in the United States Navy, 
Prepared by Capt. L.S. Howeth, USGPO, 
1965 

2. Evolution of Naval Radio- 
Electronics and Contributions of the 
Naval Research Laboratory, NRL Report 
8300, L.A. Gebhard, USGPO, 1979 

3. The Signal Corps: The Emergency 
(to December 1941), United States Army 
in World War II, The Technical Services, 
D. Terrett, USGPO, 1956 

Pmeiemcignal Corps:. [he ahest, 
(December 1941 to July 1943), United 
States Army in World War II, The 
Technical Services, G.R. Thompson (and 
other) auoGPO, 1957 

5. The Signal Corps: The Outcome 
(mid-1943 through 1945), United States 
Army in World War II, The Technical 
Services, G. R. Thompson (and others), 
USGPO, 1966 

There’s about 12” of bookshelf above 
and they’re bound to keep an interested 
person busy for some time. The Signal 
Corps books have production figures and 
alot of detailed info for hard-core military 
radio enthusiasts (like me). 


Best regards, Whitham D. Reeve, 
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Anchorage, Alaska 

[Editor’s Note: Whit would like to sell 
his copies, $100 for all including media 
mail shipping. Contact info is: 
whit@reeve.com, +1 907-538-4663 leave 


voice message.. 


Hi Ray, 

I have some comments on the phone 
patch article in #379 for the ER Mailbag. 

The ER #379 phone patch article made 
me realize something that I should have 
done years ago. I am net control for one 
of our AWA HF nets and over the years 
several of our aging participants have 
been in retirement or nursing homes and 
unable to get on the air. Seeing the article 
reminded me I had two Heath phone 
patches in my museum just sitting on the 
shelf. So I modified my Heath HD-15 
model by adding an 8 pin mic plug on the 
back wired internally to the patch and a 
cable coming out to connect to my 
Kenwood 590 HF rig mic connector. I 
no longer have copper phone service as I 
do my own Internet VOIP with Asterisk 
but I have an ATA adapter for any wired 
phones in the house and it worked great 
with the patch. I urge other hams to 
consider this for those who are informed 
and unable to get on their radios. There 
is still a reason for phone patches! 

fomboucs » wASDSRy http:// 


www.crompton.com/hamradio 
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Hammarlund HQ-180A Slot Filter 
Alignment 


By Rob Vincent, KIDFT 


robvi3@gmail.com 

While recently working on a 
Hammarlund HQ-180A I was unable to 
properly adjust the slot depth control. 
Maximum depth was all the way over to 
minimum resistance. Investigating 
seemed to indicate all components were 
of the right value. I shorted out the 39 


ohm resistor from one side of the slot 


depth potentiometer to the junction of 
the green wire (from below the chassis) 
and the 120 ohm resistor. This worked 
out very well as I now was able to achieve 
more attenuation as I varied the slot 
depth and the slot frequency while 
having the slot depth control not 
reaching minimum resistance on this 


potentiometer. (I.e., there was variation 
on either side of maximum slot depth) I 


HQ-180A Slot Filter Components 


28 Electric Radio #381 


March 2021 


R94 eee 
6B . || Add this | 
3% | | short . 


Partial HQ-180A Schematic 
have tried this on several other HQ-180s 
and have found that it has worked the 
same way. I have not done it on any HQ- 
170s but since they use the same circuit, 
I do not see any reason it would not (I 
have an HQ-170 but have not tried this 
out on it as of this writing) work in the 
same way. I was able to increase the 
effectiveness of the filter by 2-4 S-units 


Showing the New Tie Point 


replace ALL the mica capacitors (and 
resistors) inside the IF, BFO, and 
discriminator cans. Most or all will be 
defective and cause a variety of problems 
(hace yourawills spend hours 4of 
troubleshooting trying to track down. 
The original capacitors are molded mica 
(“postage stamp”) and should be replaced 
with silver micas. Unfortunately the 
original caps leads are used as tie points 
for the internal circuitry and the new 
little silver micas are not so well suited 


as indicated on the signal level 
meter. 


Restoration/Repair Tip for 
Hallicrafters SX-42 
Receivers (and Similar) 


By Bob Sullivan, WOYVA 


ras@isquare.com 


ieyouslare restoring! 
repairing the popular vintage 
Hallicrafters SX-42 receiver 
do yourself a favor and 


immediately remove and 


Original Transformer with Postage Stamp Micas 


(and a Polished Can) 
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for this. 
Carefully remove 


the micas being careful 


the 


connections to the 


Hot "to Tose: 
coils and epoxy the new 
smaller silver micas in 
place. This way it 1s 
fixed and the original 
wiring can be soldered 
to its leads. 

ve included photos 
the a SX-42 
discriminator can 


which 
capacitors. It’s likely all 


for 
contains 4 


the wires exiting the 
can are the same color. 
Not handy. I replace 
all these with colored 
solid wire matching the 


Makes 


reinstallation much 


schematic. 


easier. 


30 


Completed with New Colored Wires (BFO and Discriminator) 
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Oh, and while you 
have the cans out of 
the receiver polish 
them; they look much 
nicer! 


Bob, WOYVA 


12s 


ky ofot 


DATA: hase source. (Also 110/1: 
oit, 25 to s transformer available, Halls 
no. 5SeC1Si- — =s 


bon ~ filament 6. 
ator type supply for 


FUNCTIONS: 


FUNCTION 
ist RF amplifier 
end RF amplifier 
local oscillator & converter 
| ist IF amplifier : 
| gnd IF amplifier 


eat frequency oscilla 
m tuning amplifie 
tage regulator 


gnd detector (4M) and noise limiter 
—m limiter amplifier 
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AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP, Friendly Format 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX K@OJ. 
Also try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6 - 8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM ae equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email N)CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM‘ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 ke in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc + QRM. QSX Ted, W3PWW 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. Evening Swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD) 

Swan: User’s Net Sun 2100z 14.293Mc +QRM. Op Rotates: Bill (W4WHW), Jay (WBOMWL), Duncan (WDSIKY), 
Jack (KGSGP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KG5GP) Sat 1400ET, 7.235Mc. Op 
Stu (K4BOV), Bill (W4W4W 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), 
Andy (WB@SNF) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc +QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 ke (+25 Kc) @ 1800Z. Alternate 3760 kc, +25 kc. QSX Dave (VA3ORP) 
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( Le Using the Military AN/UGC-74 
' Communications Terminal in. 
Amateur Radio RTTY 
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By Ronald L. Boltz, K3TZJ 
rboltz@rattrig.com 


Introduction 

There is now a lot of interest in Military 
standard radio teletype with the Midwest 
Military Radio Collectors Group, 
MMRGCG, the West Coast Clatter Net 
and others. Because of this I have been 
helping hams with the setup and 
operation of the UGC-74 series of 
military communication terminals. 
Several military radio enthusiasts I know 
are also interested in obtaining one of 
these units. So, to help those with using 
these sets and encourage others to either 
use sets they have or obtain one, I will 
describe the set-up and operation of these 
versatile terminals after a bit of history. 

History and Models 

Up to the late 1970s and even into the 
1980s military radio Teletype or RATT, 
used mechanical printers and keyboards, 
requiring lots of maintenance. Our 
European allies used a different baud rate 
and gear changes were not easy to do 
quickly. Each service used different 
manufacturers to some degree as the Army 
used mostly Kleinschmidt, the Navy 
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Teletype Corporation and the Air Force 
used MITE and Teletype. Technology 
was entering the computer era so modern 
terminals were needed and calls went out 
to develop a new standard terminal to be 
used across the different military 
branches. SCM, formally Kleinschmidt, 
apparently won the competition. 

The UGC-74(V) first shows up in my 
Signal Corp. textbook, dated 1965, and 
is described as a prototype so it was in 
design then but not fielded. It is also 
SCM _ Military 
Communications Catalog dated 1970. 
Its appearance is similar in these 


shown in the 


documents, but not the same as the sets 
later purchased by the government for 
the various services. The earliest manual 
I have seen is dated 1983 for the “A” 
model and sets appeared in RATT shelter 
manuals in 1985. These new “electronic” 
sets could do baud rates from 45 to 1,200 
with both Baudot and ASCII codes. 
The first model fielded was the AN/ 
UGC-74A(V)3 and utilized a drum 
printer. The early “A” model was a high 
maintenance set and had a few issues 
which were corrected in later sets. The 
drum printer has 80 separate solenoid 
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Figure 1: The UGC-74 RTTY Terminal 


operated print hammers, one for each of 
the 80 columns per page. The drum has 
all the possible print characters times 80 
columns. As the drum rotated at high 
speed, a pulse counter kept track of where 
the characters were, along with the central 
processing computer or CPU, and fired 
the proper hammer against the ink ribbon 
as the needed character passed by printing 
the character on the paper. Main issues 
were the solenoids failing and timing of 
the drum. Also, the drum was made of a 
material that literally turned to a soft 
“soo” that melted and gummed up the 
works. Many surplus units are unusable 
because of the drum failure so if you find 


an “A”, check the drum. Later “A” models 
had a different material for the drum. 
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The “A” was used by the Army, Navy and 
Air Force. The best feature of the “A” is 
the easy to obtain ribbonas it’s astandard 
typewriter ribbon on a spool. Installed 
memory is 16,000 characters for 
messages. 

The AN/GRC-74B(V)3 model was a 
serious upgrade as it used a dot matrix 
print mechanism. Dot matrix was the 
standard printing technology of the first 
printers for home use and this spilled 
over to the military. At the same time, the 
firmware was upgraded with a few more 
features but other than these changes, 
the sets looked and operated the same. 
Many “A” models were converted to the 
“B” by removing the printing assembly 
and installing the new dot matrix 
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assembly. Of course, the firmware and 
the 4 circuit cards in the CPU were 
changed to operate the new printer 


assembly. All branches of the military 


used the “B” model. The downside for 
amateur radio use of the “B” and later the 
“C” is the print ribbon cartridge is 
sometimes hard to find now. We will 
cover that cartridge later. Memory 
increased to 56,000 characters or 35 pages 
of messages. 

Next came another upgrade and the 
designation changed to the AN/GRC- 
74C(V)3. The change included the 
addition ofa removable auxiliary memory 
module, AMM, on the right side of the 
keyboard and a receptacle on the left side 
of the keyboard for a connection that 
allowed “C” models to be networked or 
in military terminology, “relayed.” The 
AMM was non-volatile so it could be 
removed, and messages could be 
transferred to another terminal. The 
firmware was updated for additional 
commands, the AMM and networking 
and there are additional circuit cards in 
the keyboard. The printer assembly 
remained the dot matrix as in the “B” 
model. All branches of the military used 
the “C” model. Memory is 56,000 
characters internal and with the AMM 
installed an additional 120,000 characters 
is possible. 

The three models are programmable in 
3 modes of operation by setting a switch 
on, the intertace module. They are 
Keyboard Send/Receive or KSR, Receive 
Oily Or Okey ane 


Communications Terminal or ICT. For 


Intelligent 


ham radio use, only KSR mode makes 
sense as it operates just like the old 
mechanical machines. You type to send, 
and the printer just prints what it receives. 
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ICT is for military message handling and 
not for conversations. There are over 150 
pages in the manual just for the operation 
in ICT mode and it is complex. 

All the models look the same physically 
on the outside, see figure 1, and weigh a 
whopping 100 pounds. and is rated as 
EMP safe. You cannot rely on the data 
plate for model identification as so many 
“A” models were upgraded to “B” and 
“C” and the modification stickers may 
have come off. Best to look inside to be 
sure if upgraded but remember the “C” 
has the additional receptacles on the 
keyboard sides. Basic operation is the 
same for all models in KSR mode which 
is what we will describe. 

Connections 

Most terminals on the surplus market 
do not come with power or data cables 
but power cables are available as of this 
writing on the usual auction site. Data 
cables, or input output cables, (I/O) are 
nice to have and most will require 
modification as the opposite ends usually 
terminate in specialized connectors. 
There were many configurations of data 
cables to suit the installation, but the 
important part is the circular connector 
for attachment to the terminal. If you 
need to make cables, the power connector 
is a PTO6GA-14-12S\ andea ence 
connector is PTOGA-16-20P. These are 
available from all the common on-line 
electronic suppliers. Some circular 
connectors do not come with cable clamps 
so make sure the one you order has a 
clamp. If not, the clamp for the power is 
a 10-101980-143 and a 10-101980-163 
for the data. 

If you are making a power cable, figure 
2 shows the connections for the different 
voltages you can use. For example, 110 
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Figure 2: The Power Input Diagram 


Volt AC has pins “J”, eal eM Oe 
connected and pins “B”, “D” atidy «is 
connected. LINE IN is then on pins “M” 
and “K” with ground on “E.” 

For data I/O see figure 3 which shows 
the Jl, I/O, schematic. You can use 
standard current loop of 20ma or 60ma 
at 120 VDC, or LO DATA which is 
MIL-STD-188-144 and is compatible to 
RS-232 but is sometimes “upside down” 
to RS-232. Also, standard RS-232, TTL 
and CMOS levels are usable. The terminal 


also supports some specialized I/O for 
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crypto equipment and computers, but | 
see no use for these in ham radio. I have 
one of my terminals, connected with 
60ma current loop, to the military MD- 
522/GRC which is connected to the AN/ 
GRC-106. Another terminal is interfaced 
to my Harris RT-1446, with the installed 
AFSK modification, using MIL-STD- 
188. Ialso have a third terminal interfaced 
to the military HAL ST-8000A modem 
using RS-232. If using current loop, it 
can be a simple 2 wire connection to the 
data connector with a jumper in the 
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connector, or a 4 wire 
connection if you want to 
bring out separate input, 
(seeeive) ANandt, soutpuc, 
(transmit) data. I recommend 
you bring out all 4 wires as 
you then have options in the 
future if needed. A 4-wire 
connection is necessary for the 
MIL-188 or RS-232 levels as 
the equipment you are 
terminating to will most likely 
have separate I/O. Only 4 of 
thepin’ ‘on ithe data I/O 
connector are really needed 
and the rest can be ignored 
unless you want to add 
transmit control, with 
equipment supporting itasI hp 
do, you can also bring out 
terminal “R” which connects 
to the transfer switch on the 
front panel. Toggling the 
transfer switch grounds 
terminal “R” for keying so 
you can control the entire 
operation from the terminal. 
Polarity does not matter for 


current loop connections but 


REC CLK HI 
REC CLK LO 

REC GATED CLK Hi 
REC GATED CLK LO 
XMIT CLK HI 

xis CLK LO 

REC DATA HI 

REC DATA LO 
XMIT DATA Hi 
XMIT DATA LO 
SIGNAL _RTN 
SHIELO GND 


TRANSFER 


does seem to matter for using 
the LO DATA input. For 
current loop, connect the loop to pins 
pled, <r aid jumper pins Et and 
“K” or do the same with a 4-wire 
connection in a patch panel or external 
equipment. For LO DATA, receive data 
positive (+) to Pin “G” and the return to 
pin “H”. Transmit is positive (+) to pin 
| K andthe feruratoipim La” 
Setup | 

Next, we need to configure the terminal 
parameters for the desired operation. 
figure 4 shows the interface switches for 


RG Electric Radio #381 


Figure 3: Data Input/Output Diagram 


typical operation. Keep in mind that these 
switches need to be set with the power 
OFF. If you make changes with the 
terminal powered up, strange things can 
happen. When you power up from a cold 
start, the interface switch positions are 
read by the CPU and then the settings 
take effect. From left to right starting 
with the top row. 

PARITY — Not used for Baudot so set 
to ODD 

STATE: KSR 
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Figure 4: Interface Setup 


REC MODE - Set this to the input 
you are using as described above. In my 
case 60ma. 

XMIT MODE - Set this to the output 
you are using as described above. In my 
case, 60ma. 

BAUD RATE — 45.5 for most RTTY 
we use on the bands. 

GLOCK. INE 

CLOCK - + 

FIGURES -— S 

SIGNAL.= NRZ 

STOP.BITS — 1 

MODE — BAUDOT 

Now, when powered up the terminal 
will go through a self-test and print the 
system configuration based on the 
interface switch settings. You won't have 
a closed loop until the self-test is 
complete. If something is wrong, an 
“ILLEGAL CONFIGURATION” or 
error code will print. After the 
configuration prints, the first operator 
input is required. The following 
questions print: 

Coe, LEB. OR LINE 
TRANSMISSION? 2 C/o Lhiis 
programs the terminal to send what you 
type character by character or it waits for 
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a line of type followed by you typing a 
CR/LE before it sends it, or you exceed 
the 80 character line limit where it 
automatically sends the line followed bya 
CR/LE. Normally, you respond by typing 
“C” and “CR” so the receiving station is 
not waiting for a line of text. 

“LOCAL ENTRY PRINT? Y/N” 

This programs the terminal to locally 
print character by character as you type 
your message so you can see what you are 
sending just like the mechanical machines. 
You normally respond with “Y” then 
“CR”. You may need to experiment with 
this last question to see what suits your 
operating preference as you may get double 
print locally if you answer “Y” as your 
modem may loop back what you sent. If 
you get loopback, a solution is to add a 
toggle switch in the loop to bypass only 
the receive input to the terminal. You will 
need to toggle this on to transmit and off 
for receive which adds another function 
to remember. If you respond with IN 
the terminal will print what you type only 
if loopback is working and nothing if no 
loopback. 

You are now ready to operate, but first 
a few hints. 
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Using the Keyboard 
The keyboard is like the old ASCII 


main frame “green screen” computer 


terminal layout and takes getting used to’ 


if you are familiar with using the Baudot 
keyboard on RT TY. Same QWERTY for 
the letter keys but different for the FIGS 
symbols used in Baudot as there is no 
FIGS or LTRS keys and most symbols 
are above the number keys and not above 
letter keys. A nice feature is when you 
need to type a number the terminal will 
automatically send a FIGS code to the 
receiving sets and then the number or 
numbers you typed. Then, type a letter 
key and the terminal will automatically 
send a LTRS code and then the letter you 
typed. However, all the other Baudot 
symbols require you first HOLD the 
SHIFT key and then the symbol you 
want. The receiving station will stay 
shifted until a letter is again typed where 
the terminal will automatically send a 
LTRS code and then the next key typed. 
Lhe BEL keyron IelYieearss FIGs. 
but on the ’74 terminal you hold the 
“CTL” and then the “BEL” key which is 
on the left of the “G” key. Back space or 
“BS” on the terminal will send a FIGS 
code to the receiving station and it will 
stay shifted until you type another letter 
but the sending UGC-74 will NOT shift 
and that’s not good if you want to see 
what you sent after you press “BS”! The 
“LOC” key will keep your terminal in 
“SHIFT” mode so be careful. Also, in 
CHARACTER mode, as described above, 
the “editing keys; DULL)" DEC,® and 
“REV are not available as the manual 
describes. They only workin LINE mode. 
If you are not familiar with the Baudot 
keyboard, you will have little trouble 
adapting to this terminal. 
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Compatibility with Mechanical 
Machines 

In KSR mode, the UGC-74’s line 
length is 80 columns and cannot be 
changed. Only ICT mode can change the 
line length and we cannot use that. Unless 
the receiving station can receive 80- 
character line length or has auto CR/LF, 
the receiving station will over print 
everything over 66 characters as that is 
the line limit on some older mechanical 
machines. You need to be careful and 
watch your line length manually. 

Maintenance 

There is not much for the user to 
maintain on these terminals. Paper, 
ribbon, lamps and fuses are about all the 
user can maintain. There is a built-in and 
very extensive BIT test function which is 
beyond the scope of this writing but is 
detailed in the operators Technical 
Manual TM. Every user should obtain a 
copy of the operator’s TM for the terminal 
version you have. These are available on 
my web site www.rattrig.com. 

As promised, there are solutions to the 
proprietary ribbon cartridge on the “B” 
and “C” models. These cartridges have 
become difficult to find but anyone 
needing some can contact me via email as 
there is a surplus dealer who has a large 
quantity of these. Or, if you have a 
cartridge that has become weak or dried 
out, it’s very easy to replace or ink the 
ribbon inside the cartridge. The cartridge 
is not glued together, and a thin knife 
inserted around the seam will pop off the 
top. Then, to re-ink, take a small art type 
paint brush and gently brush stamp pad 
ink on the coiled edge only. Not too 
much, just the top exposed edge. Put the 
top back on and let it sit for a day as the 
ink will soak down the ribbon. 
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Figure 5: The Ribbons 


You can also replace the ribbon inside. 
The BM160 ribbon cartridge is still 
available at the office supply sources and 
the ribbon inside can replace the terminal 
cartridge ribbon. Pop off the covers on 
both cartridges, note the routing of the 
ribbon in the terminal cartridge, release 
the pressure on the drive rollers by just 
pushing on the movable roller to compress 
the roller spring, and remove the ribbon. 
Take the ribbon out of the BM160 by 
pinching the entire contents and put it in 
your cartridge, remembering the routing. 
There is one thing to look for as some 
BM160 ribbons have a twist in them for 
longer life as you print on both sides of 
the ribbon as it flips every complete cycle. 
You will see this twist in a channel on the 
right side inside the BM160 cartridge. 
No worries if it’s there, just bring the 
twist OUTSIDE the terminal cartridge 
and when putting it back in the terminal 
put the twist on the feed side, which is 
closest to the keyboard, and it will work 
fine. If you must wind ribbon into the 
cartridge you just worked on, get a 1/8" 
square drive power bit, available at any 
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DIY or hardware store, and use it to wind 
in the ribbon using the drive hole on the 
cartridge. I have accidently dropped the 
entire replacement ribbon and had to 
wind the entire length into the terminal 
ribbon cartridge. Using a variable speed 
drill works great for that! Figure 5 shows 
the cartridge with the top removed, a 
replacement cartridge and a 1/8” bit. 
That is all you need for basic operation 
and we hope to see you on RT'TY soon. 
The MMRGCG informal RTTY group 
meets on 7087 at 09:00 eastern +/- on 
Saturday mornings. The Clatter Net is 
also 7087 at 09:30 +/- Pacific on Saturday 
mornings. We are 45.5 baud, mark low, 


850 shift, 1575 Hz mark, 2425 space. 


References: 
TM 5815-602-10 
TM 5815-602-10-1 
TM 5815 602-24 
TM 5815-602-24-1 
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The KST Radio Receiver 
A German WWII Copy of the National HRO 


By George Rancourt, KIANX 
Southampton, MA 
klanx@charter.net 


The KST radio receiver is the World 
War II copy of the well known HRO 
radio receiver designed and built by 
National Radio Company of Malden 
Massachusetts, U.S.A. 

The KST was manufactured by the 
Korting Radio Werke of Leipzig Germany 
from 1942 to the end of the war 1945. 

The quantity manufactured is not 
known, but serial number 5108 was on 
eBay Germany in 2017 or 2018. I have 
serial number 635 and serial number 
1078. I have seen two pictures of the 


The KST HRO copy at K1ANX is complete 


coil drawers. 
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KST in service, one in use at ABWEHR 
site and the other was a photo of intercept/ 
monitor position with the KST receiver 
and an LN-21021 receiver. 

The KST uses eight Telefunken steel 
tubes and one glass tube. Its frequency 
coverage is 185 kc to 45 Mc and it uses 
seven plug-in coil-sets. Filament voltage 
is 6.3 VAC and the B+ is 280 VDC, as 
provided in a cabinet/power supply with 
a built in speaker. 

The main tuning micrometer knob and 
pre-loaded worm drive and capacitors 
are a very close copies of the National 
Radio Company’s PW4. 

In 1938, the Commanding Officer of 
the German Radio Intelligence called for 


#EORTING-BADIO® 


th a power supply/speaker and several 
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This is a view of the KST receiver looking inside the cabinet lid. Notice the direct 
similarity to original National HRO models. 


For comparison purposes, this is HRO E, serial number 159, courtesy of Gary 
Halverson, K6GLH. The E model was the “pearl button” version from the first 
production run, estimated to be sometime between January and March of 1935. 
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The lid of the KST cabinet has receiver data underneath. 


smaller and lighter radio receivers. 
Seimens responded with the R2 and later 
with the R4, both using plug-in coils. 
Telefunken produced the AE1076 copy 
and Phillips came out with the CR-100 
copy. The KST appears to have been 
manufactured in large quantities but few 
exist today. 

A number are in the hands of collectors 
and some show up on occasion in good 
and in poor condition. 

The HRO radio receiver was copied by 
many countries, such as in New Zealand, 
Australia, Japan, Germany, Russia and 
Switzerland. Some purchased the PW3, 
and PW4 dials and others copied them. 

The KST was in use with the Signal 
Intelligence of the German High 
Command, The German Air Force High 
Command, The Signal Intelligence of 
the Navy High Command, The Signal 
Intelligence Agency of the Supreme 
Command Armed Forces, The German 
Foreign Office and Goering’s Research 
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Bureau. 

The total strength of these six agencies 
was thirty thousand personnel. These 
personnel intercepted, monitored 
direction finding and the breaking of 
allied coded traffic throughout World 
War Iwo. 


ER 
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Mixology: An Update for Part 1, and Part 2 


By Grayson Evans, KJ7UM 
Tequesta, FL 


wa4gvm@gmail.com 


[Editor’s Note: Grayson has sent an 
update to part 1 of his article, page 35, 
that appeared last month. It is important 
information, so the updates are presented 
below along with figures 7, 8, and 9.] 

Two Input Signals 

If I apply two signals to an amplifier 
with 
characteristics, the results become a lot 


non-linear square-law 
more interesting (to me anyway). Each 
signal will again have a second harmonic 
as you can see in the ... spectrum output 
diagram. But now there are two additional 
signals, F2-Fl and F1+F2. Where did 
these come from? That is the interesting 
part.. Lhey come fromthe» trig 
multiplication of Fl and F2. How did 
that happen? That happened because one 


signal changes the other, and here is 


where the multiplication enters the 

picture again. 

How Active Devices Do Multiplication 
(Without a Calculator)! 

The graph in figure 8 can help me 
explain how nonlinear devices can do 
trig. The graph is a part of the grid-to- 
plate transfer characteristics for a GOBAG 
remote cutoff pentode. I drew one curve 
for a screen-grid voltage of 75 volts with 
a plate voltage of 250 volts. You can see 
the curve has quite a square-law 
characteristic to it. On the right, next to 
the plate current axis (Ip), I added an axis 
for transconductance in pmhos (taken 
from another set of curves), as well as an 
axis to show typical amplification gain 
for an amplifier stage using the 6BAO. 

Normally, in an RF amplifier for 
instance, the tube would be operated 
around a single control grid bias voltage, 


perhaps -2V, and a signal to be amplified 


F2-Fi F1 F2 


a EDEL ORD freq 


2F1 F2+F1 2F2 


Figure 7: Square-law distortion operating on two input signals (Fl and F2) to a 
sampler producing not only the harmonics but now the sum and difference 


frequencies. 
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Figure 8: Grid-plate transfer characteristics for a GBAG with a screen voltage of 75V 
and a plate voltage of 250V showing how a large grid signal Fl can move the 
operating point on the curve for F2, multiplying F2 by a varying amount throughout 


the F2 cycle. 


is also applied to the control grid, for 
example +/- 0.5 volt. Over a small grid 
voltage range the curve slope change is 
small and transconductance does not vary 
a lot, but still, there will be some second 
order distortion and at least a second 
harmonic, but small in amplitude. 

If the signal applied to the grid is large, 
as shown by signal Fl, the operating 
point on the transfer curve will vary a lot. 
In this example it will vary from 0 grid 
volts to -10 volts, throughout the signal 
swing the transconductance will vary from 
4A Electric Radio #381 


4000 to less than 100. The signal-grid- 
to-plate transconductance Gm may be 
considered as periodically varying at the 
oscillator frequency, varying 
amplification from 50 to less than 1. 
This will cause a great deal of distortion 
producing second and probably third 
order distortion products. Not good if 
we are using the tube as an amplifier. 
However, it is just what we need if l want 
a multiplying mixer. I will step you 
through it. } 

If I apply two signals to the grid 


simultaneously, shown as F1 and F2, the 
March 2021 
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Figure 9: Time domain display of mixing a 10 MH zsignal (F1) witha 14 MH signal. 
The waveform contains signals at 4 MHz, 10 MHz, 14 MHz, 20 MHz, 24 MHz, 28 
MHz, at least according to Monsieur Fourier. Vert: 1V/cm, sweep = 0.2pS/cm 


larger signal will move the operating point 
on the curve that the smaller signal, F2, 
“sees. 

Assume the tube was biased to -5v. 
When F1 is a 0 volts, the instantaneous 
operating point on the curve is at point 
B, F2 will therefore also operate around 
point B, in a small linear range, with an 
instantaneous transconductance of about 
400 producing a stage gain of 5 or a 
multiplication of F2 by 5. 

e As Fl waveform goes to Ov, the 
transconductance increases on the curve 


to 4000 (point C) and signal F2 is 
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operating at Ov bias and a multiplication 
of 50. 

e As Fl waveform transitions back 
through -5v, F2 is amplified by 5, 

¢ As F1 swings to -10V (point A), this 
causes the instantaneous transconduc- 
tance to drop to about 100. F2 gain is 
down to 1 or less. 

¢ As Fl swings through its sinusoidal 
waveform, F2 is multiplied by values 
ranging from 1 to 50 at the frequency of 
FQ 

¢ As F2 is swinging through its 
sinusoidal values, it’s being multiplied 
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by the operating point value of F1 as F1 
swings through its sinusoidal values. The 
resulting distorted waveform results in at 


least two additional signals (F1+F2 and 


F1-F2). It looks something like the time 
domain display in Figure 9. This is an 
example with Fl=10 MHz and F2=14 

An ideal linear amplifier will never 
produce mixing. Even-order transfer 
curvature in a device characteristic is the 
nonlinearity needed for mixing. 

In my example, notice that I made F1 
much larger than F2. This was intentional 
since it made explaining the bias shift 
effect easier to see, but in fact most mixers 
work best when one of the signals is 
much larger than the other. How much 
larger? 

According to the Radiotron Designer's 
Handbook the minimum peak oscillator 
voltage required for good mixer operation 
is approximately equal to one half the 
difference between the oscillator- 
electrode voltage needed for maximum 
signal grid transconductance and that 
needed to cut off the transconductance. 
In other words, at least half the transfer 
curve range. In my example, about 7.5Vp- 


The amplitude of the multiplied 
products is directly proportional to the 
change in operating point that at least 
one of the signals can produce. If both F1 
and F2 were relatively small signals, the 
multiplication will still occur, but results 
will be even smaller and their amplitudes 
will be weak. In real world mixers, usually 
one signal is from an oscillator and 
relatively large, and the other signal (the 
signal whose frequency you want to 
change) is usually small. Unfortunately, 
your basic mixer circuit also passes Fl 
and F2 through plus distortion harmonics 
as I discussed earlier. They don’t just 


disappear like the trig functions would 
46 Electric Radio #381 


have you believe. These harmonics can 
also mix with the Fl and F2 signals 
generating a bunch of other outputs. 
Fortunately, these are low amplitude and 
usually easily filtered out. 


Mixology, Part 2 
Multiplying Mixer Examples 

A simple diode mixer using a small 
signal diode is often used in textbooks to 
demonstrate how mixing works. 
Remember Bill Meara’s question earlier 
(“Who taught them [diodes] the 
multiplication tables?”). The reason they 
can multiply is that the diode is about as 
non-linear (and simple) a circuit element 
as you can get. It doesn’t do a great job, 
but it sure is cheap. I took this example 
from one of Ward Silver (N@AX) Hands- 
On Radio, article in QST. If you dig 
down into the transconductance curve 
for asmall signal diode it looks something 
like this. The transfer characteristic curve, 
figure 10, is quite dramatic, going froma 
“passive” transconductance of zero up 
through 345,000+ pmhos over a small 
input voltage range. It is so small that we 
usually don’t pay much attention to it. 
But it is a very non-linear device that will 
generate not only second order products, 
but third order as well (as we will see 
below). 

I built the simple circuit, figure 11, to 
examine the mixing results. One signal 
generator supplies 10 MHz (f1), and the 
other 14 MHz (f2). 

The result can be seen on the spectrum 
analyzer display, figure 12h, with each 
output signal labeled. The signal 
frequencies are labeled on the screen and 
the relation to f1 and f2 is at the bottom 
of the screen. I varied the two input 
signals so they would produce the same 
amplitude on the display. Normally one 
of the signals (the OSC for example) 
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+30mA 
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-0.3V -0.2V -0.1V 


-10mA 


-20mMA 


Typical transfer characteristics 
for a small signal diode. 


Al 
is 345,000 umhos 


Al 
Lap 29,000 pmhos 


ee ee 


0.1V 0.2V 0.3V 0.4V 0.5V 0.6V 


0.7V 0.8V 0.9V 


Figure 10: Transfer characteristic curve for a typical small signal diode. 
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Figure 11: A Simple Diode Mixer Circuit 


would be much larger than the other. 
Since there is no filtering, all the generated 
and pass through signals are visible. 
On the left, figure 12, are the original 
input signals, fl and f2 (at 10 and 14 
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MHz). The generated outputs due to the 
diode square-law characteristics are 2f1, 
22, 3f1, 3f2, etc. The multiplication 
outputs are 4 MHz (f1-f2) and 28 MHz 
(f1+f2). There are a number of other 
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Figure 12: Spectrum analyzer display of output of the diode mixer. The display 
covers 50 MHz and shows most of the second and third order mixing products as 


well as the input signals. 


multiplication products caused by the 
multiplication of the input signals with 
the harmonics (f1-2f2; 28] 412, etesrin 
most cases, only one output is desired, 
either f1-f2 or f1+f2, the rest of the stuff 
has to be filtered out. Therefore a diode, 
while cheap and easy, means more care is 
needed on the filtering. Note that the 
original signal pass through amplitude is 
way higher than the mixer products, in 
this example, some 20 dB+ greater. There 
are definitely better multiplication mixers 
than a single diode. Some of the most 
common mixers use combinations of 
diodes. 
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Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADSTOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system orads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 
from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 
Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 
for each ad up to 20 words. Each additional word is $1.00. 
Electric Radio 
PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


@-DEADLINE for April ‘21 is Thursday, Mar. 25! 
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on the BFO. 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: | have collected for 40 years 
and have decided to start scaling back. 
Equipment includes Collins, B&W, 
National, Millen, Stancor, Central 
Electronics, Eldico, BC-610 with 
modulator and support equipment. | have 
test gear from General Radio, RCA, 
Triplett, Tektronix, Sierra and HP. The list 
includes a 1940’s vintage 250W RCA 
transmitter, vintage RCA console, a pair 
of RCA AR-88 diversity receivers, 
modulation monitors and other broadcast 
gear. Lots of military gear including a 


SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 

¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 


e SSB performance is greatly improved. 
We recommend you visit www. treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


WWII Collins fixed station transmitter. Most 
of this gear will require pickup in the 
Houston, TX area. If interested in a 
complete list and pictures, please call or 
email me. Tom Smith, N5AMA, 13826 
Oak Fair Bend Cypress, TX 77429 


FOR TRADE: Collins transceiver RT-91/ 
ARC-2 Let me know what you would trade. 
Toshi Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 ja1ftc @ hotmail.com 
FOR SALE: Johnson Ranger, S/N 61621. 
Cosmetically and electrically exceilent. 
$475. Jeff Holmquest, KZEWM, 910-420- 
8712 jeffholmquest167@ gmail.com 
FOR SALE: Visit the W1BCC boat anchor 
boneyard on QRZ. Parts or projects. 
Brad @Councilman.com 


VF 


RF Connectors & Gadgets | 


www. W5SWL.com 


Specializing in RF Connectors & Adapters: BNC -C - DIN- FME-N-SMA- 
TNC - UHF & More 


Attenuators - Loads & Terminations - Component 
Parts - Hardware - Mic & Headset Jacks 

Mounts - Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts - Tools 


W5SWL Electronics 
WWW.W5SWL.COM 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear 


Tubes 
Military Equip 
Boat Anchors 
Manuals 


Components 


Vintage Audio 
Large Speakers 
Telephone Equip 
Old Computers 
Test Equip 


a. and more! 


Call or email for info... 
4-866-988-0073 
KG7LOV@hamandhifi.com 
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The Collins 75A-4 Handbook 
This isa newly revised and expanded 239 page bound book, professionally printed with 
a soft cover, and having all the factory service bulletins from the Collins Radio Company, 
and Collins Addendum info not in the service bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty-three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues. Many pages are now in full 
color. This expanded version highlights the history and development of the 75A-series 
of receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual- 
triode receiver mixer, commonly called a “Pullen mixer,” with information on its 
designer, Keats Pullen, showing his original mixer documents. Another special section 
details component identification in the 75A-4 so that repairs can be made efficiently. 
It includes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 
See the ER Bookstore for ordering information! 


Compe by Etec 
Rado Magazine 


: Development 
3 Modifications =Storation 


52 Electric Radio #381 March 2021 


FOR SALE: Two Hallicrafters SX-42, $50 
each plus shipping (approx. $100, ea.). 
Will deliver locally. Skip Magnuson 
W7WGM, Spokane, WA, 
magnuson @ mac.com 


FOR TRADE: Restored, retuned, 
recapped 1946 Hammarlund SP-400 
receiver with original power supply. Pick 
up only. Looking for a working HF tube 
transceiver. Bruce KT4ET, Deming, NM 
kt4Et @arrl.net 


FOR TRADE: ARC 5 Radios, trans. Mod. 
Rec. Dynamotors, Ant Relays Etc. for 
pictures and prices. Buddy WB4ARK, 
buddyh @ bellsouth.net 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. KiTLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: Southeast Gulf Coast: Good 
condition Tube Era Transmitters & 
Amplifiers by C.E., Collins, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https://www.qrz.com/ 
db/W5JV Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 
W5JV @hotmail.com 
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Works With Nearly Any Receiver Or PopularTransceiver 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO ¢ IT IS A DIGITAL READOUT 

Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 


FOR SALE: SSB Adapters for Collins 51d, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 613-449-7931 
www.treetopcircuits.com 
radio @treetopcircuits.com 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and ALD x Available from 
www.islandamplifier.com or contact John 
Stanford, KF6Il, directly at 
wb8svn @ gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 
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EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N90OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-425-8651 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hittps:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
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Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, kSich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


WANTED: NATIONAL HRO-600 manuals, 
plug-ins, radios, parts, drawings, 
schematics. Al Royce 951-734-0623 
oscar873 @aol.com 


WANTED: | NEED HELP! | have an older 
piece of equipment that is in need of 
repair. It was manufactured under the 
name of Supreme SSB-6A. It is in mint 
shaped (physically), but someone has 
tried to alter the Balanced Modular, of 
course it doesn’t work, and the material 
documentation, is of a later version. What 
| am looking for, is someone with design 
knowledge (in tube design), that can figure 
out what is going on, and repair the unit for 
me. If you care to try, please let me know. 
J.searcy65 @ gmail.com Phone 662-755- 
2558 or cell phone 601-795-5357. Thank 
you, Jim WAS5WRE 


March 2021 


WANTED: Amp bypass Coax TR relay DC 
coil preferred. Pat, WS5THT, wotht @ arrl.net 


WANTED: Heath VF-1 VFO. Bob Johnson, 
K5ZLZ, Johnsonbobtom @att.net, 601- 
507-1551 


WANTED: Collins HF 8092 remote. Have 
HF 8090 for sale or trade. Alan K6RFK 
alanchandler @frontier.com 425-483- 
7134 


WANTED: Need bandswitch knob or 
junker  Hallicrafters SX-99 - 
wa3dsp @gmail.com, 215-355-5307 


WANTED: T-39 Chest Unit for Pogo-Stick 
radio. Steve Bartkowski, 708-243-7713 


WANTED: Low power AM use mobil xmtr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 


WANTED: The USS Wisconsin Radio 
Club, (Norfolk, VA.) is in need of 3 Small 
round pointer knobs that are used on the 
RAL8 or RAK7. USS Wisconsin Radio 
Club is a 501C. Contact Bill NSWM for 
donation or selling price 410-790-6072 
N3WM @ yahoo.com 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 


WANTED: ATTENTION ALL ER 
AMATEURS -— Looking for any info on a 
Supreme SSB-6B Transceiver. If 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65 @ gmail.com or 
call 601-795-5357 or 662-755-5357. 


Hayseed Hamfest LLC 
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Cedar Rapids, lowa 


CAN CAPACITORS F 


can-caps.com 


WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @aol.com 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 


WANTED: RT-1A Receiver-Transmitter (or 
similar) for AN/APN-2 ‘Rebecca’ unit and 
also any other related ‘Rebecca-Eureka’ 
equipment. Anthony Norden, 
Hertfordshire, England, MOWWV. 
agwnorden @ aol.com 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZ\ 
RadioArtistry @ gmail.com 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1iVJ, Hopkinton, RI 401-377-4912 
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ZIM ELECTRONICS INRUSH AAA LES LIMITERS _ 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltmeter)............. 20 Rha 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
VAC)..... ieee, see Earett ess ¢ CeCe ee eee tiene canaaten's $44.95 
Priority shipping, each limiter ........ $8.50 each, then 
$4.00 for additional limiters. 

(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your Z 
older equipment, this little product will prevent such Me aS ds lone eae 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-30 OM 
reducing device. The AB-1M is 150W. All models ; 
come with a full money-back guarantee. 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 


Series 1 + Disk 1 
R.L. Drake Co. 


Requirements: 


Any computer with 
Adobe Acrahot Reader®. 


Performance will vary 


depending on speed of 


the computer. 
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Tubes, Tubes, Tubes 


for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, Wi 53126 


VEN 


YEN 
Sy, 


e World Class 


¢ Your Resource for * * Collins Radio * * 


(=~ 
Collins Collectors Association 
WY SY 


¢ Offering Unparalleled Free as well as. 

e .... Exciting Member Benefits 

Signal Magazine 

¢ Visit at collinsradio.org & join the fun 

¢ See our Events Calendar 

¢ Come see what the excitement is about 


itm 


Wy 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“ore-net” informal group is now the 
“WASZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The coloris slightly lighter than 
the cover of ER. $20.00 
delivered, $21.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 


Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
Collins 75A-4 2 hours, $89.95 
Collins R-390A 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Priority shipping within the US is $8.50 each for the first two 
DVDs, additional titles are shipped for $2.00 each. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
“ys pe epilny 4c rie Lemme) CLV: ra O74 #1 te BA 
skeller53@gmail.com, 718-405-8378 
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WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r@ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: R-390As. It was builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 
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—ELECTRIC RADIO BACK ISSUES— 
e All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

@ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 
e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid up to 11 issues. Over 11, see the discounts below. 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.50 Shipping 

e Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

e Foreign Customers: Please Inquire for Shipping Rates 


The 2021 Collins 75A-4 Handbook: This is a newly revised and expanded book, 
professionally printed and bound, produced by Electric Radio, (partially the former the loose-leaf 
“75A-4 Modification Compendium”) having all the factory service bulletins from Collins Radio and 
Collins Addendum info not in the Service Bulletins. Includes all-new articles never published in 
Electric Radio, plus all 33 75A-4 articles printed in Electric Radio since 1989, some of which are 
out-of-print in the back issues, discussing the background that lead to the 75A-4, plus everything 
from CQ, Ham Radio, and QST over the last 45+ years, now 239 pages, many in color. 
oes Llasasieeaiessapiasineancdsivenasaenssn aiisvipsosacadunsssavetsrsgsar senses tnank ge sores stecoagssteasial $37.95 plus $7.00 Shipping 


—COMPENDIUMS — 


All of the Collins compendiums below are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 


Bee NORD OEE A oe oh nee eeteace | (gta) dee ere $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $8.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
INC Pe a ah eV anes vniintaved-s Ber eet as + MOE SM NSA, « Wate Oe ad pegged ed ceyaina laden on. gite ese $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 
LDS TERS TEI. COLO C vans Sats Uaae es veces dese tan opaeeslsnnge gs etanstueaeiena fu wotmintactth mal cigs ie ae unianiee aueie dda 25 $36.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
evervinina-mace by Hallicrafters. By’ Ghuck’ Dachis !==--2=-06 pss sacsc sane rnr nn nnn $26.95 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
includes many hard-to-find details about European EQUIPMENL. -----------=---nmnnnnnnnnnmnnnnnnncnmannnnannnnmnnnnanen $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s Original fileS.-----------------------------=--=-0nnnnnnnnnnmnnnnnne $34.95 


Poles, mentioning radio communications of the day. Now On ClOSe€-OUt Sale, ------------m-nnnnnnnnnnnnnnn $6.50 
Tube Lore Il: This is the expanded, revised, and useful new edition of Ludwell 
Sibley’s classic book all about vaCUUM tUbeSl...........ccceeeeeeeeeeeeeeesenteeneneeeeeeeeees $34.95 


is packed full of valuable information about test equipment. 166 Color PageS. ---------------r2rereeeereeerenen= $29.95 
Tube Type Transmitters: We have located a limited stock of this book, the second edition of Eugene 
Rippen’s excellent book on transmitters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, 
and more! Over 900 high quality illustrations with accurate descriptions and useful indexs make this a very 
Mee TUAVOlIMeS, IMIG: AVAILADINITY: «ae. cr.cdeeecedenecoeesennesesesearasnaneocnodersennetaaenenernanrsracneneneneacsctwanadt $32.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters; VFOs, and ACCeSSOrieS--+--s---+------=--==----~==- 2 nne nnn nssnnn mncc nnn nnn nnn nnnnnnnannnnnnnnannnsn nnn manne $37.95 


Both volumes of Practical Radio Repair are out-of-stock and no longer available. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 


Ordering Information: 
Books are usually sent by USPS Media Mail. USPS rates increased Jan. 1st, 2021 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $8.50 each. 


For other books, please add $6.50 for media mail shipping for one book and $1.50 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION'S TECHNOLOGY HISTORY 


: 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 


Tube Lore LI 


A REFERENCE For USERS anp COLLECTORS 


Ludwell Sibley 
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631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmliabs.com 


After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 
information! 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 


Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 


FAX: 941-474-7874 
milspec39@@aol.com 
Since 1985" 


WANTED: Looking for information from 
owners/users of the Gertsch FM-3 
frequency meter, especially anyone who 
used an FM-3 on a regular basis in a 
laboratory or two-way radio shop. .| am 
also looking for information on other 
Gertsch Equipment and history of the 
company. Please or email me at 
wa2ejt59@stny.rr.com or leave a 
telephone message before 8:30PM 
Eastern time at 607-754-2848 — leave 
message and | will return your call, Thank 
you. Joe Long, WA2EUT. 


DESIGN 


1S0V 


2.5 mH 
ZL = 7150 


Makes it all easy 


Grayson Evans: 


Were you first licensed 25 years ago 
and licensed today? 


To Join or Renew, Visit: 


http://www.qcwa.org/join-renew.php 


For more information, please contact: 
om@qcwa.org 


HAVE FUN 


The Art and Science 
of Building with 
Thermatrons 


Available in the Electric Radio Bookstore! 


Electric Radio #381 


March 2021 63 


Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


|Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric aaa 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up fora 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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i cA an beta 


ses Besse v 
nike 4 Se it 


: ‘ 
Be MRR Ra RRR se ae 


Try our XT-1 for matching low 
ax impedance microphones to 
MN high impedance inputs found 

in vacuum tube transmitters. 


Sold separately 


Visit us at 
WWW.HEILHAMRADIO.COM 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
3/21 


WS9ADJ 


James Beyer 
6213 Countryside Lane 
Madison WI 53705-1025 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WOD@ERU 
ROCKWELL COLLINS HF-380 -- 816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


